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Quick Aeferance Fact Sheat

This face sheet discusses the use of the U.S, Environmental Protection Agency's (EPA) Conract Laboratory Program
(CLP) cata and other sources of dara qualified with a =J=, “U”, or “UJ" qualifier or flag. This guidance provides a
management decision tool for the optional use of qualificd data to document an observed release and observed
contamination by chemical analysis under EPA's Hazard Ranking System (HRS). The analyte and sample matrix (i.e.,
soil or water) specific adjustment factors given in this fact sheet allow biased CLP and non-CLP data to be adjusted 1o meet
temination with daia thay are of known and

the HRS criterla for documenting an observed release and obsecy
documented quali Fact sheet does not address using qualified data for idertifying hazardous substances na source, | X

INTRODUCTION

The EPA estzblished the HRS to rank hazardous waste
sites for National Priorities List (NPL) purposes under
the Comprehensive Environmental Response,
Compensation, and Liabilicy Act of 1980 (CERCLA) as
amended by the Superfund Amendments and
Reauthorization Act of 1986 (SARA). This fact sheet
was developed in response w a nesd 1 determine the
usability of qualified data for site assessment and HRS
scoring purposes. This fact sheet illustrates that qualified
daz arz often of sufficiently dmown and documented
quality, and may be used in establishing an observed
rdeass and observed contamination. This fact shee:
explains the mtionale for why some qualified data may
be used for HRS purposes; presents the background
miformation needed to use qualified data with 2nd
without adjustment factors; provides examples of how
cualificd data can be used; apd discusses jssues raised
ouring the development of the adjustment factor
gpproazh, ;

Under the HRS, chernical analytical data are ofien used
{0 demonstrate m observed release and cbserved
contamination when the release sample conceatration is
three times the background concentration and

background levels are grester then or equal 0 the
appropriaie detection limit; or if the release sample
concentration is greater than or equal to the appropriate
quanritation limit when background levels are below the
appropriate detection limit. The releass must also be at
least partizlly atributsble to the site under investigation
(Hazard Ranking System, Firal Rule, 40 CFR Pant 300,
App. A). The data used to estzblish the release must be
of kmown end documented quality. (Hezard Ranking
System Guidance Manual, Interim Finzl, November
1992, OSWER Dlrective 5345.1-07). Data that can not
be validated may not be of known and documented
quality. For morc information on observed release and
chserved comtaminstion, refer 1o the fct sheels
Establishing on Observed Release, Sepiember 1995,
PB94.963314; Establishing Areas of Observed
Contamination, Seplember 1995, PB94-963312; and
Establishing Background Levels, Septernber 1995, PB24-
963313, The fector of three represents the minimum
difference in sarople results that demonstrste an increase
in contaminant concentration above background levels,

with reasanshble confidence,

Although rruch of the analytical data used for identifying
an observed release are generated under EPA's CLP,
this fact sheet appliss to all data regandiess of the source
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that CLP anzlytical dam be reviewed, or validated by
EPA or third pary reviewers, to ensure the data are of
known aod documented quality end thar the
determination be discussed in a data validation report that
aceompanies the analytieal results, Based on this data
validation, CLP data sre classified into three catesories:
(1) data for which all quallty contral (QC) requirements
have passed contract-required acceptance criteria; (2)
data for which at least one QO requirement has not met
aceptancs critcris; and (3) data for which mest or all
Q12 requirements have oot met acceptance criteria. Data
in the first category typically are not qualified. Datain
the second catcgory me ofien qualified with a “J°
qualifier and, 25 discussed in this fact gheet, are usually
usable for HRS purposes. Datz in the third category are
usually qualified by an “R” qualifier and are not usable
for HRS purposss.

\ Eu:-f the duta (non-CLP data). EPA procedures require

Whether data are placed into the second or third
category is detzrmined by the amaunt of bizs associated
with the smalytical results. Data validation evaluares
biases resulting from laboratory analytical deficiencies or
sample matrices to detenmine whether the data are
usable. Bias indicates that the reporied conceatrarion is
either higher or lower than the truc concentration, and
the data validation report identifies the direction of the
bias or if the bias {s urdkmown.

The EPA CLP also sats minimum quantitation limsts for
all analytss; the Contract Required Quantitation Limit
(CRQL) for orgeanic znalytes and the Contract Required
Detection Limi: (CRDL) for inorganic analytes. For
HRS pucposss and for this fact sheet, the term CRQL
refers to both the contract required quantitation limit and
the comract required detection limit. (40 CFR Part 300,
App. A). The CRQLS are substancs specific levels that
a CLP laboratory must be ble to routinely and reliably
detect In specific sample mateices (i.e., soll, water,
sediment). The CRQLs are usually set shove most
instrumrent detection limits (IDLs) aad method detection
limits (MDLs).

CONSIDERATIONS FOR NON-CLF DATA

Eecauss various laboratories and analytical methods may
be ussd 1 develop non-CLP data, the following list
provides the general information sufficient for
delermining whether poe-CLP data are usable for HRS
purposss,

n

S

Identification of the method wsed for amalysis.
Methods inclade RCRA methods, SW-846, EPA
methods, elc.

(2} Quality control (QC) data. Check each method of
enalysis to determine if specific QC requirements
are defined. If not, seek ow another method,

(3) Instrument-generated data sheets for sample resulis,
Thase dara shests would be the equivalen: of Form
I's in CLP data.

(#) MDLs and sample quantitation limits (SQLs). The
snalytical methed should proyide the MDL, The
SQL is an adjusted MDL using sample specific
measurements such as percent moismre and
weighe.

{(5) Data validation report.

USE OF BIASED QUALIFIED DATA

In the past, all qualified data have been inappropriately
perceived by some people as dara of low confidence or
poor quality and have not been used foc HRS evaluation.
With eareful assessment of the nature of the analytical
bisses or QU deficiencies in the data on a case-by-case
basis, qualified data can represent an additional resourcs
of data for establishing an chserved release. Further, the
D.C. District Court of Appeals in 1595 uph=id EPA's
case-by-cass approach (o assess dala quality, In
reviewing the use of qualified data to jdeniify an
observed release, the Court stated that if there ame
deficiencies in the data, “...the approprizte response Is
to review the deficiencies on a ‘case-by-case basis' to
determine their impact on ‘usability of the data.*™ Tke
Court also stated with regards to data qualicy thar,
“...EPA doss pot face a standard of sbsolute
perfection. .. Rather, it Is statucorily required to“assurs,
to the maximum extent feasible, that it ‘accurately
pysesses the relative degree of risk® posed by sites®
Board of Regents of the University of Washington, etcl.,
v. EPA, No. 95-1324, slip op. at §-10 (D.C. Cir, June

25, 1996),

As discussed In thiy Fact sheet, the application of
adjustment factors to *J™ qualified data can serve 2s a
management decision tool to "adjust”, or take inlo
acoounr, the analytical uncertainty in the data indicated
by the qualifier, thereby making qualified data usable for
HRS evaluation. The use of adjustment factors 1o
account for the larger uncerainty in “JF" qualified data is
a conservative approach enabling a quantitarive
comparison of the data for use in documenting an
observed releasse, It should bs noted thar the use of
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adjustment factors only addresses analytical variability
anl dess not take into account variabilities which may be
incoduced during field sampling. Some guidelines for
using the adjustment factor approach are discussed in
Exbibir 1.

CLP QA/QC PROCEDURES

CLP qualifiers are applied to analytical data based on the
results of varous Quality Assurance/Quality Control
(QA/QC) procedures used at the lsboratory, EPA
analytical methods use a nember of QA/QC mechanisms
during sample analysis in order 1o assess qualizative and
quantitative accuracy (Conmract Laboratory Program
Sttement of Work for Inorganic Analyses, Document
No. ILM02.0; Contract Laboratory Program Statemers
af Work for Organic Analyses, Document No. OLM1.8;
Quality Assurance/Quality Control Samples,
Eivironmental Response Team Quality Assurance
Tuechnical Jnformation Bulletin; Test Methods for
Evaluating Solid Waste (SW-846): Physcal and
Chemical Methods, Document No. SW-846). To assess
dita quality, the labomtory uses marrix spikes, matrix
spike duplicates, lzboratory control samples, surrogates,
blanks, laboratory duplicates, and quartedly bimd
performance evalustion (PE) samples. The Agency
assumes that if biases are found in the QA/QC samples,
the field sample concentrations may also be biased.

Surrogates are chemically similar to the analytes of
irterest.  They are added or “spiked” at a koown
concentration into the field samples before analysis,
Also, selected target analytes are “spiked” into sarmples
@ a specified frequency 1o assess potential interferences
from the sample matrix. These samples azre called
matrix spikes. Comparison of the known concentration
of the surrogates and matrix spikes with their actual
analytical results reflects the amalytical accurscy,
Because the surrogates are expected to behave similarly
tis the target analytes, they may indicate bias caused by
interferences from the sample matrices. These types of
terferences from the sample matrix are imown as
natrix effects (CLP National Functional Guidelines for
Inorganic Data Review, Publication 9240.1-0501; CLP
NMNational Functional Guidelines for Organic Dala
Feview, Publication 9240.1-05; Test Methods for
Evolugring Solid Waste (SW-846): Physical and
Chemical Methods, Document No. SW-846).

1.aboratory control samples are zero blind samples which
contain known concentrations of specific analytes and are

analyzed in the same bawh as field samples, Their
results 2re 1524 lo measurs laborarory accuracy. Blanks
are analyzed 1o detect any exiransous contamination
introduced either in the fizld or in the shoratory.

Laborztory duplicates are ccelaed when ooe semple
undergoes two separate analyses, The duplicaze results
are compared o determine lzboratory precision
Quarterly blind PE sanmples are single blind samples that
evaluate the laboratory's capability of performing the
specified arslytical protocol.

CLP and other EPA analytical metheds include
specifications for acoeptable analyte identification, targst
analytes, and minimim and maxinum percent recovery
of the QA/QC compounds. Data are validated according
to guidelines which =t pesformence crterla for
instrument  calibration, analyte identification, and
ideatificacion aad recovery of QA/QC compounds (CLP
Siatemert of Work and SW-348), The Narional
Functional Guidelines for Data Review, used in EPA
valldation, were designed for the assessment of data
generated under the CLP organic and inorganic
analytical protocols (CLP Simement of Work: Natioral
Funcrional Guidelines for Data Review). The guidelines
do not preclude the validstion of field and other non-
CLP dzta. Thus, many EPA Reglons hava 2lso adapted
the Narional Functional Guidelines for Data Review 10
validate non-CLP data, Data which do not mest the
guidelines” performance critecia are qualified 1o indicate
bias or QA/QC deficiencies. The data validation raporn
usually explains why the data were qualified and
indicates the direction of blas when it can be deterrninad,
Validated dara tha: are pot qualified are considered
unbisced and can be used at thelr reponed numerical
value for HRS evaluation.

QUALIFIER DEFINITIONS

Most EPA validation guidelizes use the dat qualifiers
presented o Exhibit 2 (CLP Naona! Functional
Guildelines for Data Review). Other qualifiers besides
these may be in use; the validation report should always
be checked for the exact list of gualifiers and their
meanings.

It should be emphasized that not meeting one or soms of
the contract required QA/QC acceptance criteria i3 oftea
an indication that the sample was difficult 10 analyze, not
that there is low confidence in the anslysls (i.e., the
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EXHIBIT 1

GUIDELINES FOR THE USE OF ADJUSTMENT FACTORS

*  The use of adjustment factors identified in this fact sheet Is a management tool for the optional use of “J”

qualified dara generared under CLP or cther sources of data to documen! an chsarved release.

*  Adjusted qualifiad data should be used in conjunction with non-qualified data whenever possible.

*  EPA maintains a “worst sites first™ policy for placieg sites on the NPL (Additional Guidance on "Worst
- Sites” and "NPL Caliber Sites® to assis: in SACM Implementation, OSWER. Directive 9320.2-07).

*  EPA Regions should use adjustment factors with discretion on a case-by-case basis and should always
carefully consider the use of qualifid dara in bordarline cases,

*  Re-sampling acd/or reanalysis may be warranted if qualified data do oot appear adeguate to document an

obszrved release

= EPA Regions may substinnte higher sdjnsrmant factors based on documented, justifiable reasons bur may

never use e lower adjustment factor vales.

*  The adjustment factors should only be applied to analytes listed In the wbles. These zdjusunent factors
should got be interpolated or extrapolated to develop factors for analytes not listed in the tables,

*  The adjustment faclors apply oaly to *J" qualified dara above the CRQL.

*  Detection below the CRQL is treated as non-quantifiable for HRS pucposes.

*a
|

*  "UJ” data may be used under strict cirmurnstances as explained in this fact sheet. —f

*  The adjustment factors oaly apply to bizsed “J” qualified data, not to other “J" qualified data.

*  The adjustment factors do not apply to “N", “NI®, or “R" qualified data, These data can not be used to

doroment an obsarved release for HRS purposes.

analysis is “under control™ and can be adequate for HRS
decision making). Often “J°, “U", and “Ul" qualified
daa fall into this category.

There are instances when gqualified data cannot be used
since the uncertainty of the results is unknown. For
etample, violations of laboratory instrument calibration
2l muning requirements, and gross violations of kolding
times reflect the possibility that the results are of
unknovwn quality (i.e., the analysis is “out of control”).
Most ofien these data would be qualified withan *R" or
an “N" (sot usable for HRS purposes).

USING “U" QUALIFIED DATA

The “U" qualifier simply means that the reported
concentration of the analyte was at or below the CRQL-
there can be confidence that the true concentration is at
or below the guantitation limit. Therefore, “U”
¢ualified data can be used for establishing background

levels. If the relesse sample concentration is shove this
level, a3 specified in the HRS, an observed release can
be established. The guantitarion Jimit for thal analyte
could be used as 8 maximum backeround concentration

if a2 more conservative background [evel seems

appropriate.
USING “J" QUALIFIED DATA

As discussed previously, some *J" gualified data can be
used in establishing an observed relcase if the uncertainry
in the reported values is documeneed, Qualified data
should slways be carefully examined by the Regions (o
determine the reasons for gualification before use in
HRS evaluation, Re-sampling and/or re-analysis may be
warranted if qualified data only marginally docement an
observed release. ‘Whenever possible, qualified data
should be used in cogjunction with nop-qualified data,
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As described in Exhibit 2, *J* qualified data indicates
that bias has been detected in the sample analysis and
although the analyts is definitively present, the reported
conceniration is an estimate. Depending on the reasons
aml the direction of bias, with the uss of adjustment
factors, “J" qualified data can represent data of known
an] documented quality sufficient for use in establishing
an observed release and observed contamination under
the HRS.

USING “UJ” QUALIFIED DATA

A combinztion of the “U” and *J" qualifiers indicates
th-t the reported valuz may not accurately represent the
concentration necessary 1o positively detect the analyte in
the sample. Under limited conditions, “UI" qualified
data can be used to represent background concentrations
when establishing an observed r=lease. Thess conditions
arz: instances when there is confidence that the
background concentration is mot detectzble zhove the
CRQL, the background concentration is biased high, and
the sample measurement establishing the observad
relesse equals or excesds the CRQL.

DIRECTION OF BIAS IN “J" QUALIFIED DATA

It is impomant to understand the direction of bias
associated with “J" gualified data befors using the data
tc document an observed release, Qualified data may
hove high, low, o unkmown bias, A low bias means
that the reported concentration is most likely an
underestimaze of the true conceotration.  For example,
dira may be biased low when sample holding times for
valatile organic compounds (VOCs) ze roderately
exceeded or when rcovery of QA/QC compounds s
significantly less than the amount introduced into the
simple. Low surrogate recovery wolld also indicate a
low bias. A high bizs means the reported concentration
is most likely an overestimate of the true concentration.
For example, data may be biased high when recovery of
QAJQC compounds is significantly higher than the
amount in the sample, A bias is unknown when it is
inpossible to ascertain whether the concentration is an
cverestimate of an underestimate, For example, mn
voknown bias could result when muogate recoveries
exceed methed recovery criteria and matrix spike/matrix
spike duplicate compounds are below method recovery
criteria and fail the relative percent difference (RPD)
criteria in the same sample.

Despite the presence of bias in reported concentrations,
certain qualified data may be used withour the application

of adjustment fzctors for determining an observed release
under certain circumstances, The following are
examples of using *1" qualified data without adjustrent
fectors:

*  low biai pelsesc samples are likely to be
underestimates of true coocentrations. If the
reported concentrstSon of a low bias release sample
is three times above unbiased background levels,
these release samgples would sdll mese the HRS
criteria. The true concentrations would still be
three times above the background level,

* High biz=s b und samples are likely 1o be
overestimaies of true concentrations. If the
reported conceatration of unbiased release samples
are three times sbove the reported background
copcentration, they would sdll mest the HRS
cheerved release criteria becanse they would sl
be three tmes above the true background
concentration,

The shove exarples show that both low blas “I"
qualified release samples at their reported concentrations
and high bias “J" qualified background samples may be
used & their reponted coccentrations in these situations,

High bias relzase samples muay not be used at their
tepored concenlrations because they are ao overestimate
of true concentrations in this sinuation; resarmpling and/ar
re-aralysis of the release samples should be considercd.

" The wmue difference in the backpround and release

concentrations may be less than the HRS criteria for
establishing an observed release, The reported
concentration for low bias background concentrations
may oot be compared to release samples because it is
maost likely an underestimate of background level; the
releass sample concenlration may nol significantly

excead the tue beckground concentration. However, in.

lieu of re-sammpling and/or re-analysis, high bias release
data and Jow bias background data may be used with
adjustment factors which compensate for the probeble
uncertainry in the mualyses,

ADJUSTMENT FACTORS FOR BIASED “J"
QUALIFIED DATA

Applying adjestnent factors to “J” qualified data will
enablz EPA 1o be more confident that the increase in
contaminan! concentrations between the background and
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CRQL. In addition to not being quantifiable,
one or more QAJQC raquirements have not met
contract acceptance critedda (CLP Nodonal
Funciional Guidelines for Data Review).

=

i - o = =
| EXHIBIT 2
ii EPA CLP DATA QUALIFIERS AND THEIR USABILITY FOR DOCUMENTING AN OBSERVED RELEASE
—  —  _ — — === e — - - S
Usable” | Not Usable
— —=
UM The substance or analyte was analyzed for, but “N" The analysis indicates the presence of an analyte
1o quantifiable concentration was found at or for which there is presumptive evidencs to make
gbave the CRQL (CLP National Functions! a "tentagve identification™ (CLP Naffonal
Guddelines for Data Review), Functional Guideliner for Dara Review).

“J"  The analyte was positively identified—the "R" The sample results are rejected due to serious
associated numerical value is the approximate deficiencies in the abllity to anzlyze the sample
concentration of the analyte in the sample. The and meet QC criteria. The presence or absence
“J™ gualifier indicatss tha: one or more QA/QC of the analyte can not be verified and the result
requitements have rot et contract raquired has been rejected. A sample result may be
acceptanee criteria, but the instrummentation was qualified with an “R" qualifier when the
functioning properly during the analysis. For instrument did not remain “in control” or the
example, a *J” qualificr may indicaze that the stability or sensitivity of the instrument were not
sample was difficolt ta analyze or that the value maintainad during the analysis (CLP Natignal
may lay near the low end of the linear range of Funcrional Guldelines for Data Review),
the instrument. *J" data zre considered biassd,
but provide definitive analyte idendficaton (CLP
National Functional Guidelines for Dara
Review).

*UJ” The analyte was not quantifiable at or above the | “NJ® The analysis indicates the prasence of the

analyte that has been “tentatively identified” and
the associatad numerical value represents iis
appruximate coocentration (CLP Nafional
Functional Guidelines for Data Review),

rdiesni

Usable under certain ciroumstances gs explainad [n this fact sheet.

nileass samples is due to a release, The adjustment
fucto ied a5 “szi) 0" 10
amlyuca.l unr:mainry zllo b i

an obse e. Dividing the high

h:as result by an adjustment factor deflates it from the
high end of the acceptable range towards a low bias
value, Muliiplying o low bias concentration by an
adjustment factor inflates it 1o the high end of the
acceplable range,

Tables 1 through 4 (pages 11 - 18) present analyte and
rutrix-specific adjustment factors fo address the
zealytical uncenainty when determining an observed
relezse using high bias releass sarmples and Jow bias
biackground data. The factors are derived from percent
Tecoveries of matrix spikes, surrogates, and lzhoratory
coatrol samples in the CLP Analytical Resulis Database

. e
&

(CARD) from January 1991 to March 19956. A total of
32,447 samples were reviewed for volatle organic
analytes; 32,913 samples for semivolaile organic
analytes: 59,508 samples for pesticides/PCB analytes;
and 5,954 samples for inorganic analytes.

The range of CARD data for each analyte includes 97
percent, of all percent recoveriss in the database,
discarding cutliers. The adjustment factors are ratios of

percent recovery values at the 98.5 and 1.5 percentiles.
The ratlos generally show a consistent pattem,

Adjustment factors have been d=termined for 2l analytes
in the CLP Target Compound List (organic analytes) and
Target Analyte List (inorganic apalytes). A tiered
approach was used to derive the organic adjusiment
fectors. If available, percent recoveries for sumogates

56
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wee examined [irs, followed by wmauix spike
recoveries. When both marrix spike and surrogate data
were zvailable for the sames amalyte, the larger
adjustment factor (representing mare extreme high and
low percent recaveries) was used. Lahoratory control
samples were used to calculate the inorganic adjustment
factors. Quarterly blicd sample data were not used to
determine adjustment factors because of the small data
sel available, A defaulr adjustment factor of 10 was
used for analytes when percent recovery daa were
unavailzole,

Tre adjustment factors do not correct the biased sarmple
concentration (o its true value. Such a "cormection” is
oot possible, CARD data do not differentizte and
quantify individun] sources of variation, Instead, the
ratio of percentile used to develop the adjustment factors
Toesents @ “worst-case™ scegasio, The adjustment
factors either inflate the background values to the high
ecd of the range or defiate the release data 1o the low
end. Therefore, adjusmment factors compensate or adjust
for the apparent analytical varisbility when comparing a
high bias value o a low bias valua (see Exhibit 3).

USING THE ADJUSTMENT FACTORS

This section of the fact sheet demonstrmtes how the
adjustment factors can be used with *J” qualiffed data
for HRS scoring purposes Includiog documsntation and
duetection limit issues,

Documentation Requirements for Use of Qualifjed Data
When using “I™ qualified data to determine an observed
release, include a discussion of “J= qualifiers from the
data validation report and cite it as a reference in the site
asssssment repori or HRS documentation record. 1If
afjustment factors we applied w “J" qualified data,

data with concentrations abave the CLP CRQL for
crganics or CRDL for inorganics. “J" qualified data
with concentrations below the CRQL can not be used to
cocumenl an observed release except as specified in the
previous seclion entitled “Using “UJ” Qualified Data.”

£\pplication of Factors
Jixhibic 3 shows how to apply the factors to “J* qualified
data. Multiply low bias background sample results by

the analyte-specific edjustment factor or the default factor
of 10 when #n analyre-specific adjustmant factor is not
avaflable. The resulting mew background value
effectively becomes a high bias value that may be used
to determine an obsarved release. Divide high biac
release sample dara by the analyle-specific edjesonent
factor or lhe defailr foctor of 10 when an analyte-
specific adjustment factor is not available. The resulting
new relzase sample value effectively becomes 2 low bias
value thal may be used o determinge an observed release,

Mote: High bias background data, low bias release data,
and unblased data may be used at their reported
concenirations.

Note: Adjusted release ard background values must still
me=t HRS criteria (e.g., release concentration must bs
at le=srt three times above backgrowad level) to detenmine
an observed relense,

5 i the Wale
1. Release water sample is wunbiased, background
water sample is unbiased bur all dota are qualified
with a *J" due 1o an contractual laboratory error
not analyrical error.

Background sample value: 12 pg/L (I) o bins
Release sample valoe: 40 pg/L (1) no bias

The CROL for trichiomethens is 10 pg/Kg for soil and
10 pg/L. for water.

I this example, it was determined that the qualification
of the data is pot related w0 bias in the reported
concentrations.  Thus, use of adjustment factors is oot
neaded and an observed relezse is established if all othar

2. Release soil sample data is biased low, background
soil sample daza is biased high.

Bu:i:g:nund sample vahue: 12 pp/Kg (1) high bias
Release sample valus: 40 pp/Kg (J) low bias

In this examgple, the direction of bias indicates that the
true releass value may be higher and the true
background value msy be lower than the reported
values, In any event, the release sample concentration
still exceeds background by more than three times, so an
observed release is established, provided all other HRS

26
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Type of Sampla
e

EXHIBIT 3
USE OF ADJUSTMENT FACTORS FOR “J” QUALIFIED DATA

Action Required

Backaground Mo Bias

S

Mone: Use concenlration without factor

Sample

Laow Bias

Multiply concentration by factor

High Bias

None: Use concentration without factor

Unknowvn Bias
No Bias

Multiply conceatration by factor

None: Use concentration without factor

Low Biag

Mone: Use concentration without factor

High Bias

Divide concentration by factor

Unknown Bizs

—

criteria 2re met.  Use of the adjustmem Fectors is pot
needed.,

3. Release 1oil sample data is unbiased, background
soil sample Is biased low.

Background sample value: 12 pg/Kg (J) low bias
Releass sample value: 30 pg/Kg no bias

In this example, the trize backgrourd value is assumed to
b less than the reported value; however, an observed
ruicase may still be possible, To use the data to estzblish
@1 observed release, multiply the background sample
data value by the adjustment factor given for
trichloroethene in soil (2.11). No adjustrent factor is
nesded for the release sample,

Mew background sample valus:
(12 pg/Kg) x (2.11) = 25.32 pg/Kz () high bias

The release sample concentration does not mest of
exceed the new background level by three times, 5o an
cbserved release is not established.

4. Release water sample data is biased high,
background water sample dota is unbigred.

Background sample value: -15 #8/L no bics
Release sample value: 70 pglL (1) high bias

In this example, the wue relesse value may be lower
than the reponed value; however, an observed relexse

Divide concentrati (7
ivide co ion by factor

may still be possible. To use the data to estahlish an
observed release, divide the release sampls by the
adjustment factor for trichlorcethens in water (1.66).
No edjustment factor is needed for the background

sample.

New release sample value:
(70 pg/L) + (1.68) = 42.17 pg/L () low biar

The new release sample concentration does not meel or
txceed the background level by dhree times, 5o m
chsarved release is nol established.

5. Release soll sample data has unknown bias,
background soil sample data hos urknown bias.

The following example is the most conservative
approach o using adjustment factors with qualified data,

Background sample value: 20 pg/Kg () unknown bias
Releass sample value: 325 ppfKg (1) wiknown bias

In this example, it is not possible to determine from the
reported valuss if an observed releass is possible. To
use the data to establish an observed release, divide the
releass sample value and mukiply the background
sample value by the edjustment factor givem for
trichloroethene in soil (2.11).

New release sample value:
(325 pe/Kg) + (2.11) = 154.03 pg/Kg (J) low bias
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New background sample valoe; ;
(20 pe/Kg) x (2.11) = 42.2 pg/Kg (1) high bias

The new release sample is at least thres times the new
background concentration, so an observed releass is
established, provided all other HRS criteria are met.

ISSUES WITH THE USE OF THE ADJUSTMENT
FACTOR APPROACH

Some issues were raised regarding the application of
adjustment factors 10 qualified data during the Agency's
in:ernal review process.

One Issue is that “J* qualifiers are added to analytical
results for many reasons that may or may not have an
effect on the accuracy ad precision of (be analyrical
result. The zpplication of an adjustment factor o “J”
qualified data in which bias is not affected could be
considered overdy conseovative.

All qualified data should be carefully evalvated to
determine if the data are biased. Based on the reasons
for bias, the use of an adjustment factor should only be
considered as a management tool that provides a quick
screening of the data for site assessment, not 2 means for
correcting the biased value 1o a troe value.  Application
o adjustment factors are intended for use with qualified
dua reported 2t or above the CRQL and may cot be
applicable 1o data which are qualified but technically
smund.  As stated previously, qualified data should
always be carcfully reviewed on = case-by-cass basls
prior to use in HRS evaluation.

Another jssue js the validity of “10™ as a default
aljustment factor. A default adjustment factor of 10 was
a policy decision based on the renge of adjustmsnt
foctors and an industry approach. The default was
chosen in order Lo account for the maxinmm varlability
regardless of the direction of the bias. Therefore, the
default value of -10 is generally considered to be 2
conservative adjusunent factor. EPA revicwed the use
of the d=fault value of 10 and determined that this value
a5 conservative,

Even if uss of the adjustment factors are sometimes
overly conservative, this approach is preferable to not
using the data at 21l. EPA maintains a “worst sites first”
policy that oaly the sites considered most harmful 10
human health and/or the environment should be listed.
EPA considers the use of adjustrent factors sppropriate

a5 a management declsion tool. However, discreton is
nesdad when epplying adhustment factors.- The use of
adjustment factors may rot be approprizts in all cases,

USE OF OTHER ADJUSTMENT FACTORS

EPA Reglons may subsdrute higher, but never lower,
adjusnnent factor valuss for the onas listad in this fact
shest on 2 cass-by-case basis when technically justified.
For example, other adjustment factors may be applied to
conforn with sie-specific Data Quality Objectives
(DQ0s) or with Regions! Standard Operating Procedures
(SOPs) (Data Quality Objecrives Process for Superfund,
Publication 5355.9-01).

SUMMARY

EPA Regions should not autormatically discard “J™
qualified data for site assessment purposes. However,
site-specific data usahility determinations may result in
it not beimg used,

Data qualified under the EPA's CLP or from other
sources of validated data may be used to demonstrate an
observed relezse if certzin measures are taken to ensure
thar the bias of the data qualifier is adjusted using the
factor approach specified in this fact shest. This fact
sheet provides a management decision teol for making
qualified daz usable for doomeenting an observed
release, The mnalyte and matrix-specific adjustment
factors provided in Tables 1 through 4 of this fact sheer
present these adjustment factors.

The scope of this fact sheet is limited (o the situations
described in Exhibit 1. The use of qualified analytical
data without the adjustment faciors presented in this fact
sheat is limitad. Higher adjusiment factors may be
substiuted by EPA Regions on a cass-by-cass basis
when technically justified by sile-specific DQOs or
SOPs.
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TABLE 1

FACTORS FOR VOLATILE ORGANIC ANALYTES

, SOIL MATRIX WATER MATRIX
Numbar of
VOLATILE CARD Numbar of
ORGANIC Samples CARD Samples
_ ANALYTES Reviewed Factor Reviewed Factor

1,1 1-TRICHLOROETHANE s 10.0 = 10.0
1,1,2,-TETRACHLOROETHANE o 10.0 - 10.0
1,1,2-TRICHLOROETHANE s 10.0 i 10.0

{ 1,1-DICHLOROETHANE — 10.0 - 10.0

I 1,1-DICHLOROETHENE 7,031 271 5,015 2.35 “
1,2-DICHLOROETHANE-D4 32,446 1.52 25,516 1.38

| 1.2-DICHLOROETHENE (TOTAL) . 10.0 - 10.0
1,2-DICHLOROPROPANE e 10.0 — 10,0

| 2-BUTANONE " 10.0 & 10.0
2-HEXANONE " 10.0 > 00 |
4-METHYL-2-PENTANONE .= 10.0 - 10.0

" ACETONE - 10.0 - 10.0 u

| BENZENE 7,004 1.97 5,001 1.64
BROMODICHLOROMETHANE e 10.0 - 10.0
BROMOFORM 10.0 = 10.0
BROMOFLUOROBENZENE 32,444 1.7 25,518 1.26
BROMOMETHANE = 10.0 - 10.0

| careoN pIsULFIDE = 10.0 s 10.0

11
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TABLE 1

FACTORS FOR VOLATILE ORGANIC ANALYTES

SOIL MATRIX WATER MATRIX
Number of
VOLATILE CARD Number of
ORGANIC Samples CARD Samplas
ﬁnﬂﬁ= Raviewed M Factor
CARBON TETRACHLORIDE =
CHLOROBENZENE 7.018 2.0 5,015
CHLOROETHANE - 10.0 - I
| CHLOROFORM - 10.0 ~ 00 |
| CHLOROMETHANE o 10.0 - 10.0
CI8-1 3-DICHLOROPROPENE - 10.0 - 10.0
|| DIBROMOCHLOROMETHANE = 10.0 - 10.0 “
ETHYLBENZENE i 10.0 A 10.0 - |
METHYLENE CHLORIDE - 10.0 - 10.0
STYRENE - 10.0 e 10.0
TETRACHLOROETHENE - 10.0 - 10.0
TOLUENE-DB 32,447 163 25,526 1.21
TRANS-1,3-DICHLOROPROPENE o 10.0 - 10.0 [
TRICHL.OROETHENE 6,928 2.11 4,938 1.66 ‘
VINYL CHLORIDE - 10.0 - 10.0
XYLENE (TOTAL) - 00 | - | 10.0 ]
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TABLE 2
FACTORS FOR SEMIVOLATILE ORGANIC ANALYTES
SOIL MATRIX WATER MATRIX
SEMIVOLATILE Number of CARD
ORGANIC Number of CARD Samples
ANALYTES Samples Reviewed Factor Raviewed Factor

1,2,4-TRICHLOROBENZENE 6,792 4.5 4,605 3.7
1,2-DICHLOROBENZENE-D4 32,848 472 21,506 3.0
1,3-DICHLOROBENZENE = 10.0 - 10.0

] 1,4-DICHLOROBENZENE 6,796 6.0 4599 | |, 385

| 2,2"-0XYBIS(1-CHLOROPROPANE) 2 10.0 s 10.0

|l 2,4,6- TRIBROMOPHENOL 32,605 9.38 21,509 3.57

| 24,5 TRICHLOROPHENOL - e 10.0 A 100 |
2,4,6 TRICHLOROPHENOL - 10.0 A 10.0
2,4-DICHLOROPHENOL - 10.0 i 100
2 4-DIMETHYLPHENOL - 10.0 3 10.0
2,4-DINITROPHENOL a 10.0 - 10.0
2,4-DIN[TROTOLUENE ~ 6,798 488 4,623 3.52 |‘

| 2.6DINMTROTOLUENE - 10.0 - 10.0 |
2-CHLORONAPHTHALENE == 10.0 ; — 10.0
2-CHLOROPHENOL-D4 32,798 4,08 21,506 2.92
2-FLUOROBIPHENYL 32,913 338 21,532 2.84
2-FLUORPHENOL 32,781 5.05 21,511 334 |
2-METHYLNAPHTHALENE e 10.0 - 100 |
2-METHYLPHENOL s 10.0 s 10.0
2-NITROANILINE ~ 100 — 00 §
2-NITROPHENOL & 10.0 - 100 |
3,3'-DIZHLOROBENZIDINE — 10.0 o 100
3.NITROANILINE - 10.0 =5 100 |
4,6-DINITRO-2-METHYLPHENOL - 10.0 = 10.0
4-BROMOPHENYL-PHENYLETHER - 10.0 s 100 |

13
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TABLEZ2

SOIL MATRIX

FACTORS FOR SEMIVIOLATILE ORGANIC ANALYTES

WATER MATRIX

SEMIVOLATILE Numbar of CARD
ORGANIC Number of CARD Samples
ANALYTES Samples Reviewed Factor Reviewsd
4-CH1.0RO-3-METHYLPHENOL 6,715 6.26
4-CHLOROANILINE . 10.0
| 4-CHLOROPHENYL-PHENYLETHER — 10.0 — 10.0 ||
4METHYLPHENOL - 10.0 o 100 J[
4-NITROANILINE - 10.0 - 10.0 h
| 4-NITROPHENOL 6,627 9.33 4,585 5.06
ACENAPHTHENE 6,773 4.68 4,600 3.63
ACENAPHTHYLENE . 10.0 - 10.0
ANTHRACENE = 10.0 - 10,0
BENZO(A)ANTHRACENE - 10.0 - 10.0
BENZO‘A)PYRENE = 10.0 & 10.0 ’
BENZO(B)FLUORANTHENE . 10.0 s 10.0 |!
BENO{G H,)PERYLENE = 10.0 — 10.0
BENZOK)FLUORANTHENE — 10.0 - 10.0
| BISQ2-CHLOROETHOXY)METHANE — 10.0 - 10.0
BIS(2-CHLOROETHYL)ETHER -~ 10.0 - 10.0
BIS(2-ETHYLHEXYL)PHTHALATE - 10.0 — 10,0
BUTYLBENZYLPHTHALATE = 10.0 - 10.0
CARBAZOLE - 10.0 - 0o |
CHRYSENE = 10.0 — 10.0
DI-N-BUTYLPHTHALATE o 10.0 - 10.0
DI-N-OCTYLPHTHALATE - 10.0 - 10.0
DIBENZ(A HJANTHRACENE - 10.0 - 100 ||
DIBIENZOFURAN = 10.0 - 10.0 \
DIETHYLPHTHALATE = 10.0 - 100 |
14
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TABLE 2
FACTORS FOR SEMIVOLATILE ORGANIC ANALYTES
SOIL MATRIX WATER MATRIX
SEMIVOLATILE ! Number of CARD
ORGANIC Mumber of CARD |~ - Samples

! ANALYTES Samgples Reviewed Factor Feviewed Factor l
DIMETHYLPHTHALATE S 100 - 10.0 |
FLUORANTHENE - 100 - 10.0
FLUORENE ' o 10.0 5 10.0 '
HEXACHLOROBENZENE = 100 - 10.0
HEXACHLOROBUTADIENE o 100 = 10.0
HEXACHLOROCYCLOPENTADIENE = 10.0 7L 10.0

| HEXACHLOROETHANE - - 10.0 - 10.0
INDEN(X1,2,3-CD)PYRENE e wo | == 10.0
ISOPIHORONE - 10.0 £ 10.0
N-NTTROSO-DI-N-FROPYLAMINE 6,725 492 4,513 4.0
N-NITROSODIPHENYLAMINE(1) - 10.0 - 10.0
NAPHTHALENE " 10.0 - 10.0
NITROHENZENE-DS 12,867 3.96 21,533 2.73
PENTACHLOROPHENOL 6,597 7.5 . 4550 1012 |
PHENANTHRENE = 10.0 = 10.0
PHENOL-D5 32,855 3.85 21,489 3.53
PYRINE 6,543 11.86 4,612 5.67

| TERVHENYL-DI4 32,899 4.35 B 21,541 | 6.32
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| TABLE 3
_ FACTORS FOR PESTICIDES/PCE ANALYTES
/~SOIL MATRIX WATER MATRIX
Number of I
VOLATILE CARD Number of
ORGANIC Samples CARD Samples
ANALYTES Reviewed Factar Reoviewed Factor
4,4-DDD - 10.0 - 10.0
4,4"-DDE o 10.0 s 10,0
4,4'-DDT 5,343 12.82 3,850 704 |
ALDRIN 5,526 (@ 3,629 663 |
ALPHA-BHC — 100 - 100 |
ALPHA-CHLORDANE s 10.0 - 100 |
AROCLIIR-1016 i 10.0 = 10.0
AROCLOR-1221 10.0 100 |
ARO{TLOR-1232 i 10.0 10.0
AROCLOR-1242 — 10.0 = 100 |
AROUCLOR-1248 & 10.0 . 10.0
ARQCLOR-1254 - 10.0 2 10.0
AROCLOR-1260 e 10.0 - 10.0
BETA-EHC i 10.0 S A 10.0
DECACHLOROBIPHENYL 57,315 17.79 33,592 10.0
Il DELTABHC e 10.0 - 100 |
DIELDRIN 5,539 11.93 3,861 4.8 |
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TABLE 3
FACTORS FOR PESTICIDES/PCB ANALYTES
SOIL MATRIX WATER MATRIX
Number of .
VOLATILE CARD Number of
ORGANIC Samples CARD Samples
| ANALYTES Reviewed ~ Factor Reviewed Factor
ENDOSULFAN 1 5 10.0 - 10.0
ENDOSULEAN It il 10.0 e 10.0
ENDOSULFAN SULFATE = 10.0 = 10.0
ENDRIN 5,521 14.13 3,850 53
ENDRIN ALDEHYDE s 10.0 = 10.0
ENDRIN KETONE _ - 10.0 e 1&.&4“
| GAMMA-BHC (LINDANE) 5,545 1179 3812 100 |
[ Gamma-ceLORDANE = 10.0 s 100 |
| HEPIACHLOR 5,548 7.88 3,836 5.26
HEPTACHLOR EPOXIDE %5 10.0 o 10.0
METHOXYCHLOR s 100 - 100
v TETRACHLORO-M-XYLENE 59,508 85 33,787 5.29
| TOXAPHENE = 10.0 i 10.0
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TABLE 4

FACTORS FOR INORGANIC ANALYTES

WATER MATRIX
Number of Number of
CARD CARD
INORGANIC Samples Samples
ANALYTES Reviewad Factar Reviewed Factar
ALUMINUM 5387
ANTIVONY 5392
ARSENIC 5675 1.74 6303 1.35 Ii
BARTUM 5360 159 6201 125 —H
BERYLLIUM 5359 128 6208 1.25 J[
CADMIUM 5385 1.41 6166 1.29
CALCIUM 5383 1.28 6201 1.24
CHROMIUM 5389 | T 1.29) 6210 1.30
COBALT s | 0 123 6212 127
COPPER 5394 122 6203 125 |
CYANIDE 3281 1.55 225 1.36
IROM 5391 1.4 6216 1.27
LEAD 5982 144 6384 1.31
MAGNESIUM 5397 1.23 6210 1.2¢
MANGANESE 5395 1.24 6214 1.28
MERCIRY 5954 1.83 256 1.50
NICKEL 5400 1.35 6210 129
POTASSIUM 3874 17.49 6173 1.24
ISELE.N[L'IM 5620 238 6278 141 |
SILVER 5392 1.74 6215 1.42
SODIUM 5024 25.43 6195 1.26
THALLIUM 5621 1.86 6253 1.37
u VANADIUM 5393 1.34 6212 1.25
!zmc _ 04 1.50 6224 | 1.29 _l
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